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(57) A fad filter and pressure regulator assembly includes a housing, an inlet tube, an outl^ and return tube each made 
of stainless steel. An annular filter element is di^sed within the housing and abuts at one end a pressure regulator 
element which is mounted within an O-ring retainer that is fixed within the housing. A resiUent device, such as a wave 
W8^er or O-ring, is compressed as the assembly is assembled, hi operation, fuel flows in througih the inlet tube which 
is radially offs^ at a first end of the housing and into an annular space aroimd the annular filter element. The fuel then 
flows through the filter media and the filto- element and out of the outlet tube which is aligned with a hollow core of 
the fUter media. If fuel pressure is too hi^, the fuel thai flows througli the pressure regulator, out of the return tube 
and back to the fuel tank. 
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Ahfitrart nf 

A fuel filto- and pressure regulator assonbly includes a houang, an inlet tube, an 
outlet and return tube each made of stainless steeL An annular filter element is disposed 
within the housing and abuts at one end a pressure regulator element whidi is mounted 
within an O-ring retainer that is fixed within the housing. A resilient device, such as a 
wave washw or O-ring, is compressed as the assembly is assembled. In operation, fuel 
flows in through the inlet tube which is radially offeet at a first end of the housing and 
into an annular space around the annular filter element The fiiel then flows through the 
filter media and the filter element and out of the outlet tube which is aUgned with a 
hollow core of the filter media. If fiiel pressure is too high, the fiiel then flows toough 
the pressure regulator, out of the return tube and back to the fuel tank. 
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FUEL FILTER WITH INTERNAL PRESSURE REGULATOR 

Field of the InYenfion 

This invention relates to fuel filters for intmial combustion engines and, more 
particularly, this invmtion relates to fuel filters for intanal combustion engines, wherein 
the fiiel filters include pressure regulators associated herewith which return excess fiiel 
to fiiel tanks. 

Background of the Invention 

Fuel filters and pressure regulators are frequently combined and adapted for 
combination with fiiel pump systems. A fiiel pump system typically fits in a sealed 
manner in an opening in wall of a fiiel tank and contains an electrically operated fiiel 
pump. Fuel that has entered the fiiel pump fit>m the fiiel tank is pumped first through a 
fiiel filter and pressure regulator assembly and then through a fiiel line extending fiom 
the fiiel pump syston to a fiiel rail assembly of an internal combustion engine. Fuel 
passing to the engine is filtered by the fiiel filter, while the pressure is regulated by a 
pressure regulator juxt^sed with the fiiel filter. Typically, the pressure regulator 
returns excess fiiel to the fiiel tank 6om the fiiel filter and pressure regulator assembly. 
This allows the elimination of aretum line from the oigtne to the tank. 

It is, of course, important to configure the fiiel filter and pressure regulator 
assonbly to minimize the possibility of leaks and it is preferable to make the assembly 
convenimt to bodi fid>ricate and assemble, while arranging the device so as to not require 
ext^isive modification of any associated fiiel syston components. 
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Rnirnnary nf f^ft Inanltiftn 

In view of the aforementioned considerations, it is a feature of the present 
invention to provide a new and inq^roved fuel filter and pressure regulator assembly, 
wherein the assembly is leak resistant and is relatively convenient to assemble, while 
being configured for inclusion in a fiiel system, wherein the fiiel system need not be 
redesigned to accommodate the fuel filter pressure regulator assraibly . 

In view of these features and other features, the present invention is directed to 
a fiiel filter and pressure regulator assembly comprising a housing having a first cad and 
asecond end, wherein the housing is formed about an axis and has a side wall, a first md 
wall at the first end thereof and a second aid wall at the second end thereof. An annular 
Sheac element is disposed within the housing in spaced relation to the side wall to form 
a ^)ace th^between. The annular filto* element has a first md, a seconded and a core, 
with die second end being at the second ^d wall of the housing. A pressure regulating 
dement is disposed within the housing, die pressure regulating elmient having a first end 
juxtaposed at the first end wall of the housing and a second end engaging die first end of 
the annular filter element The annular filter elmient and the pressure regulating el^oient 
are acted upon by a resilient device to axially position the elements within the housing. 
An inlet is in communication with ttie space between the side wall of the housing and the 
annular filter element, while an outlet tbrougji the second end wall of the housing is in 
communication with the core of the annular filter element Consequently, fiiel under 
pressure flows into the inl^ fbnnigh die filter element, into the core of the Gher element 
and tfnough the outl^ A fuel return disposed in communication with die core of the 
annular filter element via die pressure regulating element returns fiiel to a fuel tank when 
pressure inside the housing exceeds a preselected pressure. 

In accordance with a further aspect of the invention, the assembly is made of 
stainless steel an d in accordance with further aspects of the invention, the first end wall 
is unitary with the side wall and the second end wall is attached and fixed to close the 
second end of die hou^g. Prefa ^lv> a resilient device such as an Oiing or wave 
q;)ring is disposed between the pressure regulating element and the'filter element to 
axially positi^jie elanaits within the housing. 
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Brief Descriprinn nf rtiP nrpwings 

Various other features and attendant advantages of the present invention will be 
more fully ^pieciated as the same becomes better understood when consideral in 
conjunction with the accompanying drawings, in which like reference characters 
designate the same or similar parts tiuoughout the several views, and wherein: 

Figure 1 is a side view of a fuel filtw and pressure regulator assembly configured 
in accordance with the presmt invention; 

Figure 2 is an end view of one embodiment of the assembly of Figure 1; 

Figure 3 is an end view of the opposite end of the assembly of Figures 1 and 2; 

Figure 4 is an oilarged side elevation of the fiiel filter and pressure regulator 
assembly of Figures 1-3; 

Figure S is a side elevation of a stainless steel housing enclosing a fiiel filter and 
pressure regulator ^wn in Figure 4; 

Figure 6 is an end view of a first end of the housing of Figure 5; 

Figure 7 is a side elevation of a filter element cap; 

Figure 8 is an aid view of the filter element cap of Figwe 7; 

Figure 9 is a side elevation of an O-ring retainer used to retam a modular pressure 
regulating cltmeat; 

Figure 10 is an end view of the Oring r^ainer of Figure 9; 

Figure llisanoidviewofa stainless steel base whidi forms a second end wall 
when combined with the housing of Figures 5 and 6; and 

Figure 12 is a side elevation taken along lines 12-12 of Figure 11. 

Refening now to Figures 1-3, fhcrc is shown a fiiel filter and pressure regulator 
assCTibly 20 configured in accordance with the principles of the present invention. The 
assembly 20 includes a cylindrical housing 22 formed about an axis 23 (see also Figures 
5 and 6), a fuel inlet 24, a fuel outlet 26 and a fiiel return 28. Fuel drawn finom a fuel 
pump (not shown) connected to a fiiel tank (not shown) enters through the inlet 24, flows 
through a filtor widiin the housing 22 and exits through the outlet 26. If pressure is too 
high within the housing 22, excess fuel is returned to the tank (not shown) by the fuel 

i 

retum28. C)ptionally, a grounding strap 30 ext»dsfitmi a first end waUi31 unitaiy with 
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the finont of the housing 22 to a bracket 32. A second end wall 33 of the housing 22 is 
welled thereto. 

Referring now to Figure 4, the housing 22 of the fuel filter and pressure regulator 
assembly 20 has therein an aimular filter elemrat 36 which includes an annular filter 
media 38 defining a hollow central core 40. The filter media 38 has a first end 42 and 
second end 44. The first ead 42 has a filt^ elonent c^ 46 (see also Figures 7 and 8) 
thereon which seals the first end of the filter elraient 38. The filter element cap 46 is 
annular in configuration and has an md plate portion 48 and an outer lip 50 i;^ch 
cooperate with an inner collar 52 to seal off tfie first end 42 of flie filter media 38. The 
iimer collar 52 has a stqi 54 tfimon defining a shouldo* 56 and projects into the hollow 
core 40 of the filter element 38. 

The filter element cap 46 abuts a radially projecting peripheral flange 60 of a 
pressure regulating element 62. The pressure regulating element 62 has a first end 
portion 64 and a second end portion 66. The first end portion 64 is disposed adjacent the 
first end 31 of the housing 22, while the second end portion 66 projects into the hollow 

core 40 of the filter element 38. An O-ring 70 seated on the shoulder 56 of the filter 

— • ■ ■ ' -\ 

elemmt cap 46 engages a shoulder 72 on the second end portion 66 of the pre ssure 
regulato r element 62 to seal gie filter clement 38 with respect to the pressure regulator 
elmient 62. 

K^sure regulating element 62 is of a standard configuration similar to the 
pressure regulating elemrat disclosed in patents such as U.S. Patents 5,435^45 and 
5,435344» available fiom Siemens Automotive LP of Auburn Hills, Michigan. 

The pressure regulator elemmt 62 has a cylindrical portion 74 which is received 
wifliinanO-ringfga mer8P(shownin^ 

80 has a first end 82 and a second end 84. The second end 84 has a coll^ portion 86 with 
a diameter slightly greater than the diameter of the flange 60 on the pressure regulator 
element 62. In accordance with a first embodiment of the invention, the collar portion 
86 receives tfaerdn a wave qiring 88 which bears against the flange 60 of tiie pressure 
regulating element 62 (see Figure 4) to urge the pressure regulating elmient against tiie 
filter element cap 46 and thus against the filter element 36 to urge the filter elemrat 
towards the second end wall 32 of the housing 22. In accordance with the first 
embodiment of &e invention, flie O-ring retaino* 82 has an intermediate portion 96 which 
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includes an Oring seat 98 thai receives an O-ring 99 that radially seals with a cylindrical 
portion 100 of the prcssure regu l^^ element 62 so as to seal therewith. When a wave 
spring 88 is utilized, the O-ring 99 provides a seal between the Oring retains 80 and the 
pressure regulating element 62. 

In a second and preferred embodiment, the O-ring 99 and wave spring 88 are 
replaced by a smgle O-ring 101 (see Figure 7). The O-ring 101 both seals with an end 
face 102 of the pressure regulating elemeait 62 and provides a resilient force urging the 
pressure regulating element 62 against the filter element cap 46 which in turn urges the 
filter elCTient 36 toward the second md 33 of the housing 22. 

As is seen in Figure 9, the O-ring retainer 80 has a projecting end 104 joined to 
the intermediate portion 96 by a radial portion 106. The projecting end 104 is secured 
toaninnersui&ce 1 08 oftherrtum 28 by adhesive. The inner surface 108 ofthe return 
28 is provided on an axially extending end flange 110 of a tube 112 that defines the 
retuni28. llie axially extending end flange 110 fits witiiin an axidly projecting lip 114 
on the first end wall 31 ofthe housing 22 and is braised thereto. Accordingly, the O-ring 
retainer 82 abuts the irmer sur&ce of tte first end wall 3 1 of housing 22 with tfie radially 
extending portion 106, while being adhered within the axially extendmg flange 1 10 of 
the tube 1 12. The tube 112 has a crimp 120 tiiereon which serves as a stop when tfie 
assOTibly 20 is mounted in a fiiel system (not shown). 

The filter media 38 of the filter elemoit 36 abuts a base 122 ^^di serves as an 
end plate for the filter media 38» as well as die second end 33 of the bousing 22. 
Preferably, the base 122 is fixed to the filter media 38 by being adhered thereto to form 
an integral unit so tfiat Ac base is part of the Slter elonent 36 along with the filter 
element cq) 46 and tfie filter media. Tliebase 122 (see in isolation in Figures 11 and 12) 
includes a U-sh£Q>ed peripheral dhannel 130 which has a width equal to the width of an 
annular space 132 between the side wall 134 of the housing 22 and the filter media 38. 
The base 122 has a U*shq>ed slot 136 outboard of the peripheral charmel 130 which 
receives the md ofthe side wall 134 of housing 22 therein. In order to fix flie base 122 
in place in a leaki)n>of relationship, the outer waD 138 of the channel 130 is laser-welded 
to the iimer sur&ce of the side wall 1 34 of housing 22. 

The base 122 has a central opening 142 defined by an axially extrading lip 144. 
The axially extending lip extends slightly within the hollow core 40 of the filter media 
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38 and receives therein a quick-connect housing 146. The quick-connect housing 146 
is secured by braising 148 at the juncture of the opening 142 and a barrel portion 150 of 
the housing 146. Disposed within the quick-connect housing 146 is a quick-connect 
coupling 160. The quick-connect coupling 160 includes spring arms 162 which retam 
a complementary male quick-cormect coupling not shown on a fiiel line (not shown) 
leading to an internal combustion engine (not shown). The quick-coimect coupling 160 
also includes O-rings 164 i^ch seal with die male quick-connect coupling (not shown) 
which is attached to the fiiel line (not shown). 

Referring again to Figure 4, the first end 31 of the housing 22 has a second, 
radially ofiEset op«ing 170 defined by an inwardly projecting lip 172. Received within 
die inwardly pn>jectmg hp 172 is iiilet tube 174 which defines die inlet 24. Theinlettube 
174 is braised at the juncture 178 with die first end 31 of the housing 22 in order to affix 
the inlet tube 174 m place. A stop 180 is formed on die inlet tube 174 by crinq)ing the 
inlet tube. 

hi opmAon^ fiiel from a fiiel tank (not shown) enters die inlet 24 defined by the 
inlet tube 174 and flows into die annular space 132. Since the fiiel is under pressure, it 
passes tfarougih the filto- media 38 in the direction of arrow 1 86 into the hollow core 40 
of die filtCT media The fiiel then flows througih the ftanale quick-coimect coupling 1 60, 
and a mating male quick-connect coiq)ling (not shown), through a fiiel line (not shown) 
to an engine (not shown). If the fiiel pressure in the hollow core 40 of the filt^ element 
36 (or anywhere within the housing 22) becomes excess, the pressure regulator element 
62 opens so that excess fiiel passes therethrough and out of the return 28 defined by tube 
112 to the fiiel tank (not shown). 

The housing 22, base 122, inl^ tube 174, quick-coimect housing 146 and return 
tube 112 are all preferably made of stainless steel (Type 304L). TheO jing retainer 80 , 
t he filtor element cap ^46 are both made of stee l, preferably CRS and S.A.E. 108^ 

From the foregoing description, one skiU^in the art can easily ascertain the 
essmtial characteristics of diis inv»tion and, without dq>arting &om the spirit and scope 
thereof, can make various changes and modifications of the invention to adapt it to 
various usages and conditions. 
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WHATISriAYMFDIS; 

1 • A fiiel filter and pressure regulator assembly comprising: 

a housing having a first end and a second end, the housing being formed about 

an axis and having a side wall, a first end wall at the first end and a second end wall at 

the second end; 

an annular filter element diq>osed wittiin the housing in spaced relation to the side 
wall thoeof to fonn a space th^betwe^ the annular filter element having a first end, 
a second end and a core, the second end being at the second end wall of the housing; 

a pressure regulating elemrat disposed within Ae housing, the pressure regulating 
element having a first end juxtaposed at the first ^d wall of the housing and a second 
end engaging the first end of the aimular filter element; 

a lesilioit device acting on the elements to axially position the elemmts within 
the housing; 

an inl^ in communication with the qpace between the side wall of the housing 
and the filter el^ent; 

an outlet ttnou^ fiie second end wall inccnnmunication wifli the core of the filter 
dement, whodn fiiel under pressure flows into the inlet, through the filto: element, into 
the core of the filter element and out of the assembly through tiie outlet; and 

a fiiel r^um in communication with flie core through die pressure regulating 
element for rrtuming fiiel to a fiiel tank whm pressure inside the housing exceeds a 
selected pressure. 

2. An assembly according to claim 1, wherein the housing is made of stainless 

steel. 
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3. An assembly according to claim 2, whemn the first end wall is unitary with 
the side wall and the second end wall is attached to the side wall in fluid tight 
engagement. 

4* An assembly according to claim 3»wha:ein the inlet and return are through the 
first end wall. 

5. An assCTibly according to claim 4» wherein the resilient device is disposed 
betwem the first end wall of die housing and the pressure regulating element to urge the 
pressure regulating element toward the filter element and the filto: element toward the 
second end wall of the housing. 

6. The assembly according to claim 5, whoein the pressure regulating elraient 
is received slidably in a retainer and tiie resilient device disposed b^een the retainer 
and pressure regulating element 

7. The assembly of claim 6, wherein at least one seal is disposed between the 
retainer and ttxe pressure regulating elemmt 

8. TheassmblyofclaimT.wherdnAesealisanO-ringradiaUyoigaguigthe 
pressure regulating elem»t 

9. The assembly ofcIaim7»\^ierdn the seal is an O-riiigaxiaUyengagi^ 
pressure regulating element. 

10. The assembly of claim 7, wherein die return includes a tube having an 
enlarged end which is received in an opening through the first end wall of the housing 
and wherein the r^ainer is received and fixed within the enlarged opening. 

11. The assembly of claim 10, wherein the second end wall is a base which is an 
integral part of the filter element and which has a U-shaped peripheral channel projecting 
into the housing between the side wall and filter element 
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12. The assembly of claim 11, wherein the second end wall has an axially 
positioned opening defined by an internally projecting collar into whidi collar is fixed 
a connector housing, the connector housing having a quick connect coupling inserted 
therein for coupling with a fiiel line of an engine. 

13* An assmbly according to claim 1, wherein the first end wall is unitary with 
the side wall and the second end wall is attached to the side wall in fluid tight 
OTgag^ent. 

14. An assembly according to claim 13, wherein the inlet and return are through 
the first end wall. 

15. An assembly according to claim 14, wiiCTein the resilient device is disposed 
between the first esud wall of die housing and the pressure regulating element to urge the 
pressure regulating element toward tfie filt^ element and the filter element toward the 
second end wall of the housing. 

16. An assembly according to claim i, wh^ein the resilient device is disposed 
b^een the first end wall of the housing and tiie pressure regulating element to urge the 
pressure regulating el«ient toward the filter elonent and the filter element toward the 
second end wall of the housing. 

17. The assembly according to claim 16, wherein ttie pressure regul^ 

is received slidably in a retaiiier and the resilirat device disposed between fhc retainer 
and pressure regulating element 

18. The assembly of claim 17, wherein at least one seal is di^osed between die 
retainor and the pressure regulating element 

19. The assembly of claim 1 8, vdierein the seal is an 0-ring axially engaging die 
pressure regulating elemoit 
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20. The assembly of claim 1» wherein the return includes a tube having an 
enlarged end which is received in an opening through the first end wall of the housing 
and wherein the retainer is received and fixed within the enlarged opening. 
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